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TRIGEMINAL SENSORY STIMULI AND 
ANIMAL REPELLENTS FROM PLANTS 

This is a contmuation-in-part of application Serial No. 08/792,276, filed 
January 3 1, 1997, incorporated by reference herein in its entirety. 

5 Field of the Invention 

The present invention relates to sensory irritants and repellents in solvent 
extracts from certain plant species. 

Background of the Invention 

10 Extracts of the fruits of Xanthoxylum (also spelled "Zanthoxylum" in the 

literature) and Echinacea species of plants have been used to repel and deter insects, in 
anti-fungal applications, and to prepare medicine for toothaches and stomachs. Bowers et 
al., J. of Nat. Prod,, 56(6): 935-938, June, 1993 report the isolation and identification of 
insect repellent/deterrent components from the essential oil of the inxw Xanthoxylum 

1 5 hungeanum, commonly known as Chinese prickly ash. The fruit itself is a peppery spice 
used in Chinese cooking. Although novel monoterpene compounds were reported as 
identified- 4-terpinenyl acetate, a-terpinenyl acetate, and caryophyllene - it was found 
that the previously identified monoterpenes contributed the most to insect repellency. The 
compounds exhibited insect repellent activity against ants of the genus Cremafogasier. 

20 No isolation or description of alkylamides was described. 

The isolation and characterization of sanshoamide from Xanthoxylum 
piperitum is described by Aihara, in Yakugaku Zasshi, 71:1112, 195 1 . The paper reports 
slight pungency of the alcohol solution of the compound, and does not report any 
pungency from the crystalline compound. Sanshoamide was obtained from the non- 
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volatile fraction of the ethereal extract of fresh, unripe, fruit collected in early summer. 
The structure of sanshoamide is represented as N-2'-hydroxy 1-2,4,8, 1 0-dodecatetraene- 
amide-r. 

2, 6, 8, 10- dodecatetraenoic acid is an insecticidal compound isolated 
5 from Zanthoxyhim species and Echinacea angusii folia roots. The all-E form of this 
compound is commonly known as P-Sanshool, also an insect repellent. Dictionary of 
Natural Products. Vol. 2. D-F, p. 1939, Chapman & Hall, London, 1994. Also reported 
therein is 2, 4, 8, 10 -dodecatetraenoic acid from which sanshoamide is derived. Chapman 
& Hall, supra. 

10 Dube et al., Annals of Botany, 65:457 - 459, 1 990 describe the antifungal 

and insect-repellent activity of the essential oil of ZaiUhoxylum alatwn. The insect- 
repellent activity of the essential oil was tested against Allacophorci foveicolUs Fabr. 

Tachiyashiki et al., J. of Japanese Society of Nutrition and Food Science, 
45(2): 123-128, April, 1992 describe the effects of the scent and/or appearance of kinome 

15. (Japanese pepper leaf, i.e., Zanthoxylum piperitvm) and lemon peel on human whole 
saliva secretion. 

Bohlmann et al., Phyiochemistvy22{5): 1 173-1 175, 1983, report upon the 
isolation of novel amides from Echinacea purpurea. The previous isolation of highly 
unsaturated amides is referenced. The novel amides reported are as follows: 
20 1 . trideca-2t, 7c-dien-10, 12 - diynoic acid isobutylamide; 

2. pentadeca-2t, 9c-dien-12, 14-diynoic acid isobutylamide; 

3. trideca-2t, 7c-dien-10,12-diynoic acid (2-methylbutyl)amide; 

4. pentadeca-2t, 9c-dien-12, 14-diynoic acid (2-hydroxy isobutyl)-amide; 
and 

25 5. trideca-2t,6t, 8c-trien-10,12-diynoic acid isobutylamide. 

There is no discussion of the biological effect/fimction of these compounds. 

Yasuda et al., Chem. Fharm. Bull. , 29(2): 564-566, 1 98 1 , report on the 
. isolation of three unsaturated aliphatic acid amides From the roots oi Asiasarum 
heterotropoides Maek. var mandshuricum Mack. The amides isolated are the following: 
30 1 . (2E, 4E) - N-isobulyl-2,4 -decadienaniide (pellitorine); 

2. (2E, 4E, 8Z, lOE) - N- isobutyl-2,4,8.10- dodecateiraenamide; and 
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3. (2E, 4E, 8Z, 10Z)-N-isobutyl -2,4,8,10- dodecatetraenamide. 
There is no discussion of their biological effect. 

Yasuda et al., Phytochemistry, 21(6): 1295-1298, 1982 describes an amide 
isolated from several Zcmihoxylum species named hydroxy-a-sanshool which is 2- 
5 hydroxy-N-isobutyl-dodeca 2E, 6Z, 8E, lOE-tetraenamide. This amide, and others, was 
described as a strong pungent principle. 

Pfander et al., Deutsche Apotheker Zeifung, 23 8 1 -23 84, 1 987, describes, 
inter alia, pungent compounds isolated from Szechuan pepper, a type of Zanthoxylum, 
belonging to the class alkylaraides. The authors report that the samples they had were 
10 completely free of pungent compounds when tested organoleptically, and that a 
comparison with fresh fmits from Z alatiim, proved that the acid amides tasted 
extraordinarily sharp and can lead to a clear anesthesia of the mucosa even in small 
amounts. 

Fenaroli's Handbook of Flavor Ingredients. 2nd Edition. Thomas E. Furia 
15 and Nicolo Bellanca, eds., CRC Press, p. 445, 1975 reports that prickly ash bark extract - 
i.e., from species Xanthoxylum americantim Mill and X. clava-herculis L. ~ is a bitter 
tonic and aromatic which actually twinges the tongue when taken into the mouth. Its use 
in cordials, non-alcoholic beverages, candy, and baked-goods is described. 

JP 58-213706 describes oral compositions for the prevention of dental 
20 plaque containing, inter alia, sanshool. The compositions are reported to inhibit 

formation of deposits or detritus caused by bacteria. Amounts of 0.001-5 weight percent 
are indicated. Use in toothpaste, tooth powders, liquid dentrifices, mouthwashes, coating 
agents, and chewing gums are described 

JP 01-294657 describes an anesthetic agent isolated from Zanthoxylum 
25 bungeanum which showed anesthetic activity when 61 0 mg were applied to the tongue. 
The anesthetic compound is reported as having the formula 2'-hydroxy-N-isobutyl 
2,4,5, 1 1-tetradecatetraenamide. The reference also de.scribes the occurrence of hydroxy- 

a-sanshool in the extract. 

JP 06-298659 describes topical preparations containing sanshool and 
30 sanshamide from Zanthoxylum piperiium to enhance sexual activity. The preferred 
mixing ratio of extract from the Japanese pepper is indicated as 20-50 weight percent. 
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A crystalline compound isolated from Echinacea angnstifolia, called 
echinacein, which produced excessive salivation and an intense, burning, paralytic effect 
on the tongue and on the mucous membranes of the lips and mouth in trace amounts has 
been described. 7. Org. CAe/w., 32(5): 1646-7, 1967. The structure was reported to be 
identical to a-sanshool and neoherculin. 

JP 07-090294 describes the use of essential oils rich in spilanthol for 
manufacturing toothpastes or other oral compositions. The structure for spilanthol is 
described as (2E,6Z,8E>N-isobutyl-2,6,8-decatrienamide. Yasuda et al, Chenr Pharm. 
Bull, 28(7)2251-2253, 1980. 

JP 621 1675 and 6-21 1676 describe the use of sanshool extract from 
Zartthoxylum pipehtum in a composition for treating impotence. The composition 
preferably contains 5-90% of sanshool extract. 

U.S. Patent No. 4,639,368, issued to Niazi et al. on January 27, 1987, 
describes the addition of up to 5 mg/individual portion of spilanthol to chewing gum 
adapted to supply a medicament. The spilanthol is reported to serve as an anaesthetic to 
help mask the taste of medicaments having particularly strong, unpleasant tastes. 

Summary of the Invention 

We have discovered, and disclose herein, that extracts from the genera 
Xanthoxyltim and Echimcea have certain stimulatory effects in humans and, further, 
deterrent effects in other animals. We have identified the active fraction of these extracts 
as comprising alkylamides. We have isolated three compounds from an extract of 
Xanthoxylum and, thus far, have structurally characterized one compound — 2,6,8,10- 
dodecatetraenoic acid, N-2-hydroxy-2-methylpropylamide. The structure of this 
compound is the same as that identified as hydroxy-a-sanshool discussed above. 

In one aspect, the present invention relates to an additive for products for 
human consumption comprising alkylamide-containing extracts isolated from certain 
species of plants. 

In another aspect, the present invention relates to an additive for products 
for human consumption comprising alkylamides isolatablc from certain species of plants. 

In another aspect, the present invention relates to an additive for oral-, hair- 
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and skin-care products comprising an alkylamide-containing extract isolated from certain 
species of plants. 

In another aspect, the present invention relates to an additive for oral-, 
hair- and skin-care products comprising alkylamides isolatable from certain species of 
5 plants. 

In yet another aspect, tlie present inveiuion relates to a method for 
enhancing the sensory effect of oral-, hair- or skin-care products comprising the addition 
of alkylamide-containing extracts isolated from certain species of plants. 

In yet another aspect, the present invention relates to a metliod for 
10 enhancing the sensory effect of products for human consumption comprising the addition 
of alkylamide-containing extracts isolated from certain species of plants. 

In a further aspect, the present invention relates to a method for 
enliancing the sensory effect of oral-, hair- or skin-care producuj comprising the addition 
of alkylamides isolatable from certain species of plants. 
15 In a further aspect, the present invention relates to a mctliod for 

enhancing the sensory effect of products for human consumption comprising the addition 
of alkylamides isolatable from certain species of plants. 

In yet a further aspect, the present invention relates to a method for 
repelling non-human animals comprising the application of alkylamide-containing 
20 extracts isolated from certain species of plants to materials susceptible to damage by 
these animals. 

In yet a ftirtiier aspect, the present invention relates to a method for 
repelling non-human animals comprising the application of alkylamides isolatable from 
certain species of plants to materials susceptible to rodent damage. 
25 In another aspect, the present invention relates to a method for stimulating 

certain thermal and/or. mechanosensory neurons in the skin or mouth of an animal 
comprising the application of alkylamide-containing extracts from certain species of 
plants and, therefore, altering or inducing thermal or tactile sensation. 

In another aspect, the present invciuion relates to a methcxi for stimulating 
30 certain thermal and/or mechanosensory neurons in the skin or mouth of an animal 
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comprising the application of alkylamides isolatable from certain species of plants and, 
therefore, altering or inducing thermal or tactile sensation. 



Brief Description of the Drawings 

Figure 1- Multiwavelength chromatogram of a semipurified extract of Xanthoxylum 
5 obtained from Nepal. Two of the peaks of the complex of 3 peaks at approximately 10 
minutes are active in human sensory tests. 

Figure 2- Responses of cultured trigeminal sensory neurons to 15 seconds of stimulation 
with pentanoic acid (pH 7.0), pH 6.0 HEPES, zingerone (10 /xM), capsaicin (100 nM), 
hydroxy-ct-sanshool (4.8 fig/ml), and KCl (50 mM). Note that neurons are differentially 
10 sensitive to capsaicin (Neuron 3) and hydroxy-a-sanshool (Neurons 1 and 2). However, 
one neuron (Neuron 1) is sensitive to both protons and hydroxy-a-sanshool. 

Figures 3A-B Activation of sensory neurons by hydroxy-a-sanshool. Action potentials 
were recorded from the lingual branch of die n-igeminal nerve of rat. The frequency of 
action potentials increases from panel A to B. The neuron (action potentials) indicated 
1 5 above was also sensitive to moderate cooling. 

Figures 4A-B Effect of hydroxy-a-sanshool on tactile responses of trigeminal neurons. 
Light tactile stimuli are indicated by arrows. 4A. Action potentials before application of 
hydroxy-a-sanshool to tlie tongue. 4B. Action potentials approximately 4 minutes after 
application of hydroxy-a-sanshool to the tongue. The frequency of action potentials 
20 increased during each brief tactile stimulation. 



Figures 5A-B Activation of a cold nociceptor (indicated by arrow) by hydroxy-a- 
sanshool, causing it to fire bursts of 2-4 action potentials at normal tongue temperature. 
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35° C. Panel A is before treatment of tongue with hydroxy-a-sanshool, panel B is 4 
minutes after treatment. 



Detailed Description 

We found that novel sensations are elicited in die mouth by solvent 
5 extracts from species of XarUhoxylum, including, but not limited to, X, alatum and X. 
americanum, and Echinacea, including, but not limited to, E. angustifoLia and E. 
purpurea, in humans, and have further identified the responsible compounds therein - 
alkylaraides. It is expected that other plant species contain alkylamides similar to these, 
i.e. similar in effect. The extracts can be prepared from the fruit, roots, leaves, and 
10 bark of the plants. In a preferred embodiment, the solvent used is ethyl acetate, 
although other solvents can be used. Notably, after evaporation of the solvent, die 
extracts elicited sensations that are unlike the irritation produced by the commonly used 
sensory irritants - i.e., capsaicin, piperine, and zingerone. 

Xanthoxylum and Echinacea extracts were tested by drying equal 
15 volumes of solvent extracts on filter paper and testing on several human subjects for the 
intensity and character of sensation. Separation of the substances in these extracts, using 
HPLC, yielded several active peaks that are active when sampled on the tongue or in 
the mouth when dissolved in ethanol. The sensations produced by the active substances 
are different than those produced by ethanol alone. While ethanol is characterized by 
20 sensations of heat and pain, substances in Xanthoxylum and Echinacea elicited 

sensations varyingly described as numbness, tingling, enhanced cooling on inspiration of 
air, a *buzzmg' type of irritation, and. in some subjects, pain. 

We also tested these extracts for repellent effect in non-human animals. 
In two rodent species tested ( Plains pocket gopher and rat), the subjects rejected 
25 desirable food (e.g., pieces of apple) that had been coated with an oil extract of 
Xanthoxylum fruits. The rats, after contacting the food, displayed behaviors 
characteristic of oral rejection - i.e., gaping and oral grooming behavior. Pocket 
gophers rejected the food before oral contact and vigorously buried die food in their 
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cage. 

Black-tailed deer (Odocoileiis hemionus columbiams) were repelled from 
eating apples treated with extract. Their initial repulsion occurred without oral contact 
of the food/extract, suggesting that volatile compounds contained in the extract are 

5 repellent in this species. 

The extracts were also found to be repellent in birds. 
Given the sensory nature of diese extracts, we disclose their use, and the 
use of the active compounds therein, as human sensory stimuli, for, for example, 
increasing the sensory impact and/or adding "freshness" to oraU, hair-, or skin-care 

10 products, and products for human consumption. Contemplated uses for oral-, hair-, 
and skin-care products include, but are not limited to. flavor modifiers or enhancers for 
use in dentrifices, dental floss, mouthwashes; additives for, for example, shampoos, 
preferably dandruff shampoos; and topical analgesic creams, and massage oils. 
Contemplated uses for human consumption include, but are not limited to, breath mints, 

15 tfiroat lozenges/confections (e.g. chewing gum. Tire" ball candies), ice creams, oral 
medications - e.g.., those which require chewing or sucking - etc. 

The extracts and compounds are included in these products to produce 
increased sensory impact and/or induce a novel feeling of freshness similar in effect, but 
distinctly different, from the pungency of pepper or the cooling of mint. The tingling 

20 feeling disclosed herein produced by the extracts/compounds is distinct from an 

anesthetic effect (i.e., the lessening of a feeling) and is a desirable sensation for many 
oral-care products and some food items. For such uses, the extract of non-volatile 
compounds is preferably used to eliminate potentially odorous or bitter compounds that 
may have an undesirable impact. 

25 Because similarly pungent extracts/compounds have been demonstrated in 

plant species in addition to Xanthoxylum and Echinacea, extracts/compounds from diese 
additional species having the similar effect are also included within the scope of the 
invention. Extracts containing both volaule and/or nun-volatile compounds are suitable 
for such uses. 

30 An amount of the extract or compound sufficient to enhance the sensory 

effect of the product to which it is added is to be used. Such an amount will stimulate 
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thermal and/or mechanosensory neurons, without necessarily stimulating high threshold 
pain receptors, in the mouth or on the skin or scalp. This amount will be readily 
ascertainable by persons of skill in the art. An exemplary amount for the extract is 
about 5 to about 50 microliters/grara of sample; an exemplary concentration range of the 
alkylamide is about 150 to about 500 micrograms/lOOml H^O. 

Moreover, because a strong aversive reaction by rodents, deer, and birds 
was observed to these extracts, their use, and the use of the compounds isolatable 
therefrom, as animal repellents is disclosed. For such use, the volatile and non-volatile 
extracts are suitable. The extracts and compounds can be used to reduce or eliminate 
depredation of materials generally susceptible to depredation including, but not limited 
to, crops, livestock feedlot, crops, seeds, seedlings, telephone cables, electrical cables, 
containers for discarded refuse, packaging, fabrics, and plastics. 

Essentially, "depredation", as used herein, refers to contact an animal 
may have with materials which causes some destruction or diminution in value of said 
materials, including consumption. 

An agent is repellent if it substantially reduces depredation of a material 
as compared to depredation of the same material in the absence of such repellent agent. 
As will be understood by those skilled in the art, the value of a repellent is ultimately 
determined by the value of the material under depredation. For some valuable 
materials, a reduction of about 25% in the rate of predation is considered substantial. 
Those of ordinary skill in the art will recognize methods of testing to determine the 
amount of compound which will provide the desired repellency effect. 

The term "extract" as used herein refers to the material collected by 
extraction of plant matter using appropriate solvent(s). 

The term "isolated" as used herein means separated from materials with 
which the compound is normally associated in the native state. 

The phrase "isolatable by HPLC as used herein refers to a compound 
having the same, or substantially the same, structure as a compound obtained in the 
manner specified. Accordingly, synthetically produced compounds having the same, or 
substantially the same, structure are also contemplated and within the scope of the 
invention. By "substantially the same structure" is meant compounds having minor 
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changes in structure, but retaining the effect described herein. 

The terms "topical" or "topically" as used herein refer to external 

application. 



Example 1 

5 Isolation of the active compounds from Xanthoxylimi fruit 

An ethyl acetate extract was obtained by extracting 60 grams of dried 
fruits 3x with 800 ml ethyl acetate, and then evaporating this material using a rotary 
evaporator (bath temperature 40T) to give an oil-like, black-brown liquid with a 
characteristic aromatic odor, i.e., the "ethyl acetate extract." 10.7 grams of this liquid 

10 was obtained. This exu^act was substituted into eihanol and suspended in oil for testing 
of repellent properties against birds, deer, and voles. 

The liquid extract was applied to a column (30x400 mm) packed with 
silica gel (Davisil grade 634 (Fisher), 100-200 mesh) and chromatographed in 5% EtOH 
in hexane. The collected fractions were analyzed by High Performance Thin Layer 

15 Chromatography ("HPTLC"). The fractioas having activity when applied to the human 
tongue (Rf = 0.5 in 20% EtOH in hexane, plates: Kieselgel GF254 (Merck); 
UV(254nm) - adsorbed spot) were combined and evaporated to give a brown-colored, 
oil-like liquid with a weak odor (l.O g). This material was re-chromatographed, using 
the same conditions as described above, to give a brown liquid (0.9 g) witli almost no 

20 odor, i.e., the "alkylaraide extract." This material was tested for repellent properties in 
rats after suspension in EtOH (5 ml) and vegetable oil (50 ml). Rat chow (Wayne 
Rodent Blocks) was soaked in the oil suspension until the food was saturated. The food 
absorbed 7.6% of its weight of oil suspension. 

The alkylamide extract was further separated into individual compounds 

25 for structure determination and bioassay. The alkylamide extract ( 0.9 g, above) was 
diluted in 90% EtOH (2 ml) and filtered through a CI 8 cartridge(preparative size. 
Fisher). The filtrate was chromatographed (2x 1ml) using reverse-phase HPLC. The 
conditions of HPLC separation were as follows: I) Column: Zorbax C18 (21.2 x 250 
mm), 2) mobile phase: 35% iPrOH in water. 3) flow: 10 ml/min, and 4) detection: high 

30 speed scanning 200-360 nm. The fractions containing a major peak were combined. 
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evaporated down to 80% of original volume, diluted with water (3:1) and individual 
compounds were isolated by reverse-phase extraction on CI 8 cartridge. Adsorbed 
substances were eluted with MeOH (5 ml). The methanolic solution was analyzed by 
HPTLC using the conditions described above. HPTLC showed a single spot (both in 

5 UV and by detection using HjSOJ. Analysis by HPLC revealed a complex of three 
peaks in the methanolic solution (Figure 1). The compound from the major (central) 
peak, i.e., compound 1, was isolated using preparative reverse-phase HPLC and its 
structure is described below. 

The stability of the isolated compound, as measured by High Pressure 

10 Liquid Chromatography ("HPLC"), could be significantly improved by die presence of 
stabilizers such as 4-methyl-2,6-di-t-butyi-phenol, during extraction and final storage. 



Example 2 

Structure detemiinatioii of the isolated compound 

The Mass Spectroscopy ("MS") spectrum obtained by chemical ionization 
15 gave a peak 264, which is ascribable as MH^, and MS spectrum with ionization by 
electron impact (EI) gave a peak 263. The 'H-*^C heteronuclear COSY Nuclear 
Magnetic Resonance ("NMR") and '^C-DEFF NMR showed the presence of 3 methyls, 
3 methylenes, 8 metliynes and 2 quaternary carbon atoms. 

The Infrared Spectroscopy ("IR") spectra showed signals at 1675 cm ^ 
20 (amide I), 1550 cm"^ (amide II), and the presence of an amide group was also suggested 
by carbon chemical shift. From further IR data -in film; broad singlet 3300 cm ' 
and MS data - chemical ionization: 246 m/z : MH-18; EI: 245 m/z M-18 we 
concluded that an -OH group is present. From die foregoing data, we established the 
molecular formula as C16H23NO2. 
25 The NMR data of the compound are disclosed in the Table 1. Chemical 

shifts are reported in units of ppm and coupling constants in hertz. 
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TABLE I 



Assigmneiu 


"C chemical shift 


Proton chemical shift in CD3OD 


1 


169.2 -CO(NH or 0) 




2 


145.2 =CH 


6.8 dt 16, 7.5 Hz 


3 


134.9 =CH 


6.15 m 


4 


133.4 =CH 


6. 15 m 


5 


125.3 =CH 


6.0 d(t-long range) 16, (1.5) Hz 


6 


130.77 =CH 


5.7 dq 15, 7.5 Hz 


7 


130.62 =CH 


5.4 dt 11.5,7.5 Hz 


8 


126.7 =CH 


6.36 dd 12.5, 11.5 Hz 


9 


131.1 =CH 


6.0 dd 12.5 11.5 Hz 


10 


71.8 C-O(N) 




11 


51.23 CH2-N(0) 


3.2 s 


12 


33.3 CH2- 


2.3dt 7.5 Hz 


13 


27.7 CHj- 


2.35dt 7.5 Hz 


14,15 


27.4 2 (-CH3) 


1.2 s 


16 


18.6 -CH3 


1.75 d 7.5Hz 



From 'H-'H COSY NMR and several homonuclear decoupling NMR 
spectra the followmg fragments were established: 

20 Fragment 1: 

C(16)-C(6)-C{3 or 4)-C(4 or 3)-C(8)-C(9)-C(7)-C(13)-C{12)-C(2)-C(5)-. 
that is: 

Me-CH =CH-CH =CH-CH =CH-CH2-CH,-CH =CH-, 
E E Z E 



25 Fragment 2: 
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C(14)-C(10)-C(15), 

that is : (N or 0)-C(Me)2-. 

C,H-COLOC NMR revealed long range coupling (J=7 Hz) between CI and CIL 
Thus, the amide moiety of the molecule was concluded to be: 
5 C1-N-C11-C10-(C14,C15). 

From diese data, we concluded that compound 1 has the following structure: 
Me-CH=CH-CH=CH-CH=CH-CHrCH2-CH=CH-CO-NH-CH,-C(MeVOH 
E E Z E 

or 

10 N-{2-methyl-2-hydroxypropyl)-dodeca-(2E, 6Z, 8E, lOE)-tetraenamide, or 

2,6,8, 10-dodecatetraenoic acid, N-2-hydroxy-2-methylpropylamide. This compound has 
been previously described as hydroxy-a-sanshool. 

Example 3 

1 5 Biological activity of hydroxy-a^anshool 

The activity of hydroxy-a-sanshool was determined by its ability to 
induce changes in intracellular calcium in characterized trigeminal sensory neurons, in 
vitro. The measurement of intracellular calcium was performed as described in U.S. 
Patent Application No. 08/541,641, incorporated herein by reference. Hydroxy-a- 

20 sanshool induced increases in calcium in neurons (high direshold pain receptors) that 
were sensitive to capsaicin, the pungent principle of the hot pepper and neurons diat 
were insensitive to capsaicin. (Figure 2). 

We have also determined die neural activity using neurophysiological 
recordings from the lingual branch of the trigeminal nerve of rat. This nerve branch 

25 mediates thermal, mechanical, and pain sensation on the tongue. The procedure utilized 
is described in Komai et ai.. Brain Research. 612: 122-129, 1993, hereby incorporated 
by reference. Hydroxy-a-sanshool increased the spontaneous activity in thermal and 
mechanosensory neurons (Figures 3 and 4) which are sensitive to moderate cooling or 
light tactile stimulation, respectively. In diis preparation, high threshold pain receptors 
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were not always stimulated. Tliis finding is significant because stimulation of these 
classes of neurons without the activation of higher threshold pain receptors may 
contribute to the unique sensory character of these extracts/compounds. Hydroxy-a- 
sanshool also increased die responses of tactile neurons to light touch (Figure 4). 

5 Finally, hydroxy-a-sanshool activated a high threshold cold receptor (cold nociceptor) to 
fire bursts of action potentials ( Figure 5), an activity that is characteristic of cold- 
sensitive neurons that have been activated by very low (e.g., < lO-lS^'C) temperature 
stimuli. This finding is significant because activation of these low threshold sensory 
neurons, without activation of other classes of high threshold nociceptors, may also 

10 contribute to the unique sensations of these extracts. 

Example 4 

Repellent effect on rodents 

Over the course of a 4 day feeding experiment ( two choice test, each 
spice extract vs. EtOH/oil conttol treated food), 20 hr food-deprived rats ( 6 rats/spice) 

15 consumed significantly less rat chow that had been treated with a crude vegetable oil 
suspension of Xanthoxylum extract than rat chow that had been treated with a similar oil 
suspension of an exQ-act made of the equal weight of cinnamon. Cinnamon extract was 
included as a control for novelty. Xanthoxylum extract suppressed feeding by 98.7% ( 
amount of treated food/total food consumed by each rat per day) while cinnamon extract 

20 suppressed feeding by 82.5%. Thus, while extracts of both Xanthoxylum and 
cinnamon reduce food intake, the Xanthoxylum extract was more aversive. 

Example 5 

Repellent effect on birds 

Treated and untreated (control) dog food was presented to a wild 
25 population of magpies, Pica pica for 8 hours per day for 5 days. Treated dog food was 
prepared using the ethyl acetate extract as described above. Significantly less treated 
food was consumed than control food (3-way. repeated measures, ANOVA, p < .01). 
This response indicates that the extract is repellent to magpies and, it is expected, 
repellent to birds in general. 
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The foregoing examples are meant to illustrate the invention, not limit it. 
Those skilled in the an will recognize modifications which are within the spirit and 
scope of tlie inventions as set forth in the appended claims. 



entirety. 



All references cited herein are hereby incorporated by reference in their 
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1. An additive for increasing the sensory impact and/or inducing a feeling of freshness 
in products for human consumption, said additive comprising an effective amount of an 
alkylamide-containing extract from species of plants selected from the group consisting 

5 of Echinacea, and other species of plants containing similar alkylamides. 

2. An additive for increasing the sensory impact and/or inducing a feeling of freshness 
in products for human consumption, said additive comprising an effective amount of at 
least one alkylamide isolatable by HPLC from solvent extracts from species of plants 
selected from the group consisting of Xanthoxylum^ Echinacea, and other species of 

10 plants containing similar alkylamides. 

3. The additive of claim 2 wherein said additive comprises 2E,6Z,8E,10E- 
dodecateffaenoic acid, N-2-hydroxy-2-methylpropylamide. 

4. An additive for increasing the sensory impact and/or inducing a feeling of freshness 
in oral-, hair-, or skin-care products, said additive comprising an effective amount of an 

15 extract from species of plants selected from the group consisting of Xanthoxylum and 
Echinacea. 

5. An additive for increasing the sensory impact and/or inducing a feeling of freshness 
in oral-, hair-, or skin-care products, said additive comprising an effective amount of at 
least one alkylamide isolatable by HPLC from solvent extracts from species of plants 

20 selected from the group consisting of Xanthoxylum and Echinacea. 

6. The additive for oral-, hair-, or skin-care products of claim 5 wherein said additive 
comprises 2E,6Z,8E,lOE-dodecatctraenoic acid. N-2-liydroxy-2-methylpropylamide. 

7. A method for enhancing the sensory effect of oral-, hair-, or skin-care products 
comprising adding an effective amount of an alkylamide-containing extract from species 
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of plants selected from the group consisting of Xanthoxylum and Echinacea. 



8. A method for enhancing the sensory effect of oral-, hair-, or skin-care products 
comprising adding an effective amount of at least one alky lam ide isolatable by HPLC 
from solvent extracts from species of plants selected from the group consisting of 
Xanthoxylum and Echinacea. 

9. The method of claim 7 or 8 wherein said extract or alkylamide is added in an amount 
sufficient to stimulate one or more thermal and/or mechanosensory receptors. 

10. A method for enhancing the sensory effect of products for human consumption 
comprising adding an effective amount of an alkylamide-contaiuing extract from species 
of plants selected from the group consisting of Xanthoxylum, Echinacea, and other 
species of plants containing similar alkylamides. 

11. A method for enhancing the sensory effect of products for human consumption 
comprising adding an effective amount of at least one alkylamide isolatable by HPLC 
from solvent extracts from species of plants selected from the group consisting of 
Xanthoxylum, Echinacea, and other species of plants containing similar alkylamides. 

12. The method of claun 10 or 11 wherein said extract or alkylamide is added in an 
amount sufficient to stimulate one or more thermal and/or mechanosensory receptors. 

13. The method of claim 8 or 11 wherein said at least one alkylamide is 2E.6Z,8b,10E- 
dodecatetracnoic acid, N-2-hydroxy-2-methylpropylamide. 

14. A method for repelling non-human animals from a material susceptible to their 
depredation comprismg administering an effective amount of an alkylamide-containing 
extract from species of plants selected from the group consisting oi Xanthoxylum, 
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Echinacea, and other plants containing similar alky lam ides, to said material. 



15. The method of claim 14 wherein said extract is an ethyl acetate extract as described 
herein. 

5 16. The method of claim 14 wherein said extract is an alkylamide extract as described 
herein. 

17. A method for repelling non-human animals from a material susceptible to their 
depredation comprising administering an effective amount of an alkylamide isolatable by 
HPLC from solvent extracts from species of plants selected from the group consisting of 

10 Xanthoxylum, Echinacea-, and other plants containing similar alkylamides, to said 
material. 

18. The method of claim 17 wherein said at least one alkylamide is 2E,6Z,8E, lOE- 
dodecatetraenoic acid, N-2-hydroxy-2-methylpropylamide. 

19. A method for stimulating one or more thermal and/or mechanosensory receptors 
15 selected from the group consisting of moderate cooling, high threshold cold, and light 

tactile receptors in the skin or mouth of an animal comprising providing an effective 
amount of at least one alkylamide isolatable by HPLC from solvent extracts from species 
of plants selected from the group consisting of Xanthoxylum, Echinacea, and other 
plants containing similar alkylamides, to said animal orally or topically. 

20 20. A mediod for stimulating one or more thermal and/or mechanosensory receptors 
other than high threshold pain receptors in the skin or mouth of an animal comprising 
providing an effective amount of at least one alkylamide isolatable by HPLC from 
solvent extracts from species of plants selected from the group consisting of 
Xanihoxylum, Echinacea, and other plants containing similar alkylamides, to said animal 

25 orally or topically. 
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21. The method of claim 19 or 20 wherein said at least one alkylamide is 
2E,6Z,8E,10E-dodecatetraenoic acid, N-2-hydroxy-2-methylpropylamide. 
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Analytical OOS-HPLC: NE1V1 
Saapla: Aetlua fraction froa HPLC 
ColuBn:Nicro8orb 14.6m258 
A:H0CN:H2Os'ie:6e; B:HoeN 
FloM 1.5 al: e-Sain 81:36 ain 58Z: 

35 Bin laez; 15 leex 

28 akl: e~1.5 ag/al 
81-89-1996 11:53 PM 
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29.64 
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Ccararncivrt ;:f {sct;lv«nocc o# srib^ln^lv^l Irrigation and 
?yatQ3ic AdainistrucitjA oif Tiuisyeyolina In T^ledontAl 
Thornpy. s. KorA-EOI* .md N, {CMBS. Clmland. OE) . 

Ttio objecrivo of Uiic atuCv w^a to cospare: 1) Tha elinle&l «fCect of 
in-off ice or hoco euogingivdl Irrigation Odlj to oyvtaaie atfainlstra- 
tlon of doirycyclina (Doxy) on periodontal pam«ac«r«f o&d 2) tba 
c^fljJual antiolcroblal activity of Doxy in gingival exAvicolar fluid 
-vJ r^-zK i»»i^f-^r:e following theae KfitHeds of toig dallvexv. 82 
trrtcvd /v--c£iUco of savere adult periodentitia voro 
Crc^-r^ r coRSiGteJ of 20 oit«a, racoivod ona 
saacion of in-cSflcc r»t vitii 20al of Sma/al Doxy sol. Group II- 16 
cav-r/tA sjtos triiAteci uith 1^0. Group III. 16 control «it«n troatod 
ORc;. ■■:.-i\iy Lv •■^'^ s*?! aich" Sffol of icg/ini Oozy/ site for 10 days. 
Croup j.\J. lb control oitea treated with H^. Croup V, u control altos 
rfcsr^v^^ ir.oan iinvy oraliy/dav for 10 davc. PL. CI. FD & GCP oasalaa 
vero cofcon ac c, ic. i 38 daya. All taeth raealvod So/RP prior to 
tr»atFtent. Agar diffusion ossay vao usad to aasaaa tt% cone, of Dory 
5.71 ito Gcr. At Z^^ •'eye, oil UiotXi vara extractad mA Doxy aubstan* 
<lvaty trou tJ-9 roc . .:>rltfcv vas alao daterolnod. Stotiotical anaJyaia 
of data ohf i; :^ignifi,-*nt iaprovaaant in clinical poraaatara 
in ail 5 group V u: .i, « significantly bett<ir in tbo SOI gtoopo; 
whorotta 90 ahov»:d -vj^.r caduction in Croup v (i.i vs. .aan); 3) Doxy vaa 
dctectod in Jrcupss i, m, 6 v in the GC? witt Croup III ahoving 
highest cone. V4 days (6.5 v». .7 6 2.7jg/Bl>; 3) rcot aubatontivity 
vaa evident ir .7ro«pa :. m & v. with Group X ahoving tho blgbaat (p 

^l^^^^' ^ car.clttded -hat in offAea */or ^rmm a^ j i« 
ef Jactivo tnnn 3\'Bta«4<; oavy. Supported in port by taiedyno Motor PU. 
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)» muc?, S.c. HiTCKEiL, J.O. SMIAfiTY (Uolvorslty of Korth CaroIlM S 

JhSi study QvaUftted i-ls affsct of a ci^alus scaling <te1 on ttoo end etsa of the 
seating pracsdur«. fMs dotal* >nnd, spltt oouth clWHcil study divldad 32 
subjects in:3 treateeat groups. Ota *folpQ-flar.ho1d CtlcuVjt Indar vas usod to 
aaaftiify ths J!stritut*c« i-id aecur.t cf c3?mIus (teposltien on the Itrwual *$pect 
af CM ^d'.bv: ::s vt-rJcr •.»»fh at basnlloit. The ge) vai topliod directiy to 
I I tno calculus iind sutalntttval tc tha erea to bo scaled. U reaatiwd for t«D atoutoi: 
t(i9 ain'.<saa iiaa recu<>«J by the eanufactursr. One oparitor MS 'tied. After 
izhWuq 9ach haU of :h« aandtbuUr soxtaat. tho tlse required io scale «as 
recorded to ttn nearest second. Vrt and past traatmnt glnqival and stain Indices 
•arc taken. Oporatar *nti subject Questloanairas wre coaplotad mdUtaU after 
trastaent to deter»inc a*se of the scallog procedure. Results tfers aaalyzed wf^h 
paired t-tests (.05) and :he 95* Confidence Intarvil ms 4es to m. Tfce tin 
giffervtici If. sci?:,-.; tstsften ♦»•• ?f?>dyct and pUcttho side ««s not slenlf leant 
(p-0.a7). Kowsvtr, the opcrstor correctly identified tho product side as easier to 
scaie «n3 tc;i r'ati^ing in £0 oui of 32 tnsicnces. 33S of the sutUects correctly 
Identified tha product sidfl «s oaslor to scale; 12. » perceived co difference 
tjeiuecn sides. Post-trmneni surveys cooplotea by the si ajects Indicate the je) 
did not Increai? tcotn SiMitivHy. Ko adverse glngtvel e' .'ects resulting xnm the 
lest product «r« iwtco by the sufcjecls or evaluator durino post-lreatMnt 
assossraat. Thll yttrfr fcvnd that SofSc^te"* is saf» to o.fie<»al tls^uM and dnp« 
Mt pm?^ tCPtn SQns it t^ltv. Ho»?vgr. thfs sIlhIy dM not f i nd slonlflcant 
!lLf f «aatfii-;XJ JCIUm Jne fePt»«c^^n product and olaceho irfien usina a twa ainutn yil 
ccPtK; tiTO. IggfOMrt contact Uv^ ii^iLcz iVwi^Tti^^r^^ 



lor Ca* «08h and PModoritlco Oopu of toiiro, to« c^^ 

PC«8ttot Minor ooMey. poMo^ 

jwartBtt jwrooncon:^^ 
msaoL dippvtsdbyUntversdyQftQwaOIUPrQvani 
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Fr'aJ;^?^ ^^"^ ^' LCMAITRE (Dentai School, Nant«, 

■ preoriahing oolutiOA containing cWorr.axttfmo «OiuconaU>. aoOiuni ci- 
^rV^^Z"^ 9« dimothicone (Uir«p.ac e . Laaoratotres P. rLe, F^i^^ *^ 
teen TOfted on ca»c«lw5 formatior rfihtDitien. After a orofeaiennai dante* onrntans 

1VTJ°*^'' ^Sl:!' •«'«toa on cna nn».,™f2Saa 

of ihe fcuf loiTfcf incicora •.•n on the buccat surlacee of -J^ «cpa: fiiet u»blaf Jin a 
ancono phase, tna aojecu modity ttiatr ora( Hyg'sne naOits by crearishina solution 

^ ma«afecturef» orBscfiptton. T« montfs later (Day 120) a» 
SS^SLflSJ '^-i.T*'"^ ^ previoialy oaacribao mettioa WniSia 
/V^^i^.w-?*^"' eoiotion Lysoplac innipita in a ft.^y •iaiificaUve m«v«r 
(p < 0.000 tue calculus forffiat«n (Oay 60 : 23.42 ♦ ltJ6 rSay So : 2.ST^S). 
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Raaconse of Hus»n Bead and Hack Canoar Calla to 
e-Cifluoreaethylomithlna. J. lOQUJCHO** 



_ . K. ICRVZ. A. XZAHC 

and B. siA.<aAt«x. (tnoKJ-iu oantal school, Havark, kj| . 
Inhibition of polyaaiiio biosyntheaia by o-dif luozcaaChylomithina (D7N0) 
baa bean nho«; to retard canoar grovth both In in vitro and in vivo 
ayatans. 07K0 fesy olfar groatvr ontitnsor aotlvity particularly uhan 
caabined vitb other drugs and tbua aay ba tte«A In coabiaatioa 
cheaotharapy. The purpo<4 of tbi* atuay vaa to dataniaa oanaltlvlty of 
tv» difSarent ^ype.% of brann cancers (bead and neck canoar: A-253 and 
PaDu. and colcn cancor: sk620 and NlDr) to OFXO. The calla vara arowa 
in Chee*8 onaoj-.tiol tseciv. 'jluo 10% fotal calf oaroa and traatad vitb 
graded corctmtrationn of 0 wo {A»iS3 and TaDui io'*-iO*' nt SIIS30 aitf 
^'iS^i 10 *-A0 • n) . Bvcisy 2-3 days tha call aadiua waa chAsqad, naw druga 
added, and tho cello countod using tryi>an blue dya ascluaion aathod. 
onro Showed a dcco -dependant grovth- inhibitory effect at doaaa ranging 
froa 10 -10 * H OB colon tuaor collo and at doaaa ranging froa 10**-10^ 
H on head axul neck cuaor calla. With head and nock tuaor calla tha 
aaxiauB response --as obaarvod at the 10** M <*oaa laval vtaraaa with colon 
ttisor colls the aaxiauo response vas otisorvod at tha lu** M and lO** It 
tUiiBa concentrationa, tha drug produood Soa growth 
inhibition by day ll of the trcatnent. The rami it a auooaatrorf tA_^^ 
Mad and nscK Cfliser cell a vara Imb aenaitl v e ta DfKO a« MttmrmA f r% 
BHIPP CTtQn Car.9aEjSffiIVlj. Supported in part by tha Teuadation of OKDHJ. 
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Kicotmn aivd S9 Alter £C? Racepcor In liaaetar Buccal Pouch. 

A.O0R»Zfc». C.y.WO-SSAKC, M. WUCHAM, M.NILUS. A. SliOVZAllY. 
0.L.«L0KIA.T; «nd S-L SANG (Bae.Ctr. ,DC0Hl3«»jaS, Ifawaric, BJ) 
This atud/ invoacigstdd tha affect of two aajor ingradiaata in 
elgaretto eaoXe. nicct.lno (Die) and banso(a)pyrana (BP), on 
•plderaal growth factor (Bcr) receptor blading In ^*T^***^ bueoal 
pouch. Adulr daIcs Syrian hasstcra vero treated by aplcolly avabbiag 
£ha buccal pouch vtth com oil (contrrl, C), laN Mte» BP, or Xle •* 
a? (N <«- 0} ia corn oil, tvico o day« S doya e week for 4 waaka. Iha 
Oato obcanRso inuic«t«n Uml all trcatesnta 9ig9l;ir4!«t1v tneraoaad 
l-BCS' blr.ding to Kocrrsnu proparatioaa of buccal pouch aa 
oonparcd to c ;C, Hlc, EP, H B; 12.310.9, 17.0t2.3e, 30.S13.3*, 
31.3^1.5* tooi/vj prot.; aean ■£ ECN, n«S. p <0.05). B6P laval in 
PBS cKtract 9f succandihulsx gland (SC) vac CUrthar dotarmlnad by 
ItlA. Tho u * s trr)an>anc resulted in a olgnificant caduotiaa of S6 
BCF (C ve ?i ♦ 3, 4.93ii.ja w 4. 7710, 2d* ng/g vat tlaatia, aaan i SD, 
n-S, p <o.03>. Troat»3nt cf 8P or Vic alao cauaad a cadttetlan. 
although net atatiotically olgnificant, of BOF in SO astraet. 
Silver atainiTig of the IcrMn-parltied glyeoprotalna af tha baccal 
auooeol oeabrano o.^uvvd txiat Mlc, OP and H ♦ D cauaad dlffaxaatlal 
olterationo it protein protiloo. trhother tlio altarad glycopntaina 
era asaociatad with tha KC7 receptor kinaea activity ia currently 
undot invect igat Icn . The dritA or. thfl altor^tlnpa gf ^f^ pMMwieor hy 

insicaJ.l fnT;n g > c i 7iirttt<» ,^gjagi \o aov ho i p i n ynrtwt a nd l ng 



ftfttlIO.i gq l «l Cff H<ti liOia affec tin g tBQ oral cnvttv. 
grant 5lS0En9«50-'.n o!v.i oaDfJJ Foundation Grant. 
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sar/fieeaptcr tvpraaaion in M***»«r Buccal 9>oue& and Sali- 
vary Gland. S-L IQMC*. A. CORWUl, C.Y. WI-SSS.lI: SlG- 
SM, A. SIAKlAWr 8.L. SLOXIAVy (Raa.CtT. . GM0SJ*1UD5) 

^^^^^^ ^f*^^ P**^*^ ^» vidaly'uead to atuSTthl oral 
S^^S;tma?ii22.^' I^ovidfcytoprot«:tion i tha SSl 
■maa tarough b i nd in g to a epacifio aaabraaa raaaptor. Sowvvar ao 
lofnaation ia available on tha BGf/ receptor in haaatar buccal 
b^l I^Jf^^L '«vMl«> • «P«olf ic BC7 raeepter in the 

S2Siir?5l4«L^^*«. fiSJ if** luaatar. Oata indicated that 

^acieio binding of ***i-aCF to tha aaahrane preparatioa or the 
SSSSi ff^. cignlf icantly higher than that^ tho rat W 
baccal tiesue (B va A; 12.2±0.9« va P.?7t0.23 faol/ag prot.. aaan * 
fS',"^'.?*^:?*^- ^ ^^^•^ binding aae doa to a hi§Sr iffiSty 
high affinity blading aita, fiut.not the r^^oTaSbS 

1I.6S raoi/ag prat.}, to a aaparata eicparlaaat, Bcy^leval in tha 

^ S^??«?K^"?r'^*«' datarminad 

the se of a waa aueh lower than that of a or aouaa fHi 
{BR,«i 24.313.6, I33ri7*, SOSOll?!* og/g vat Uaauai^eant TO. 

P ■ binding oapaelty of Sep la S6 extract to the 

oaabrana praperation of boceal pouch vaa rtearaial i it ail to be eiailar 
•P»sl*a by tha cc^^itlva dlaplaGanaat axperlaaata (IC«o, 



464 8^^2Ki £*.^'I«^Is of Nicotine on Nouse F broD asts. 

S. JADOIKg. B. OLSOM;. 3. MCDONAU), r, LI. and T. KOBLITT 
(Indiana university Sctnol of Dentistry. Inools.. IN. USA 

tokers have a greater incidence and seventy of periodontai disease 
nan doron-snioKers. alrhougn precise mechanisms nave not been 
Identified. Nicotine Is present in the saliva and gingival fluid as 
Keil as on trie root surfaces of tooacco-tisers. filcntlr^ reduces the 



•.fii-,.*'SK^'lSri "!I2£?o"^C*3l activity In Lfe9 aouse fiorooiasts 
JDR 71. Abs i968.,i992). The ODicctlvc Of tnis in>vitro study 
10 evaluate t.ic l.'if Jaerce of Inv^r concentrations- of nicotine over 



lonoer time oerlods^ucon cell growtn and tnitocnonortai activity, ia 
addition, recovery from crior loses of nicotine was evaluated. Celts 
were oretreated over an 8-oay ocriod to nicotine concentrations of 
400 ug/mi and coooared in arovtri and aetaboUsm to cells Mtilcn had 
not been exposed to nicotine. The nicotine and non-nlcotlne ore- 
treated cells^t^ere then exposed to either 0.200 or 400 ug/ml concen* 
tratlons of nicotine for a 72 hour oertod. Aii groups were cooitared 
regarding growth and nlocftondrlal activity. Ths former teas oieasurea 
by cell count ano the iatter via the MTT (tet raze Hum) assay. At the 

3? P |gifv^tv!^ ^ «effiM 
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